
Environmental Verification of NASAôs 

Europa Clipper Mission

Author: Kin F. Man

NASA Jet Propulsion Laboratory/California Institute of Technology

SPEAKER: Kin F. Man

© 2021 California Institute of Technology. Government sponsorship acknowledged.

Session 5: Technical Requirements for Lunar and Planetary Systems 
Chairs: Alex Jablonski & Kin Man



4/21/2021 2

Agenda

ÅJupiter and Europa
- Why Explore Jupiterôs moon Europa

ÅMission and Flight Systems 
- Mission Objective

- Spacecraft and Instruments Description

ÅEnvironmental Verification Program
- Verification of the Challenging Environments

- Environmental Test and Analysis Matrix (TAM)

ÅConclusions
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Why Europa

άEuropa, with its probable vast subsurface ocean sandwiched between a potentially 
active silicate interior and a highly dynamic surface ice shell, offers one of the most 
promising extraterrestrial habitable environments, and a plausible model for 
ƘŀōƛǘŀōƭŜ ŜƴǾƛǊƻƴƳŜƴǘǎ ōŜȅƻƴŘ ƻǳǊ ǎƻƭŀǊ ǎȅǎǘŜƳέ

8 March 2015

The Planetary Decadal Survey 

Europa Clipper Mission Objective:

ÅExplore Europa to investigate its habitability.

ïCharacterize Ice Shell and Subsurface Water 

ïMeasure Composition

ïUnderstand Geology



MISE
IR Spectrometer

studying surface chemical 
fingerprints

Europa-UVS
UV Spectrograph

measuring surface & 
plume/atmosphere

composition

SUDA 
Dust Analyzer

measuring surface & plume 
composition

MASPEX
Mass Spectrometer
sniffing atmospheric 

composition

Magnetometer 
Magnetometer
sensing ocean 

properties

E-THEMIS
Thermal Imager

searching for hot spots REASON
Ice-Penetrating Radar
mapping the ice shell

9 NASA-Selected Instruments

PIMS
Faraday Cups

studying plasma 
environment

Gravity Science: 

using fan-beam and LGA

Radiation Monitors:

measuring Rad ïTID

EIS
Narrow-Angle Camera
Wide-Angle Camera

mapping landscape in 

3D & color

Remote Sensing In-Situ
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Launch date : 8/10/2024 TOF: ~2.5 yrs.

SLS Block 1

BPM 
(25-Feb-2025)

JOI
(27-Feb-2027)

Launch
(10-Aug-2024)

Interplanetary Trajectory: Earth-Jupiter Direct

ELV

Perihelion: 0.82 AU from Sun

Interplanetary Trajectory: Mars-Earth Gravity Assist, MEGA

Launch 
(10-Oct-2024)

MGA
(28-Feb-2025)

JOI
(11-Apr-2030)

EGA 
(2-Dec-2026)

Launch date : 10/10/2024

Mission Life: ~3.5 yrs.

TOF: ~5.5 yrs.

Europa Flybys:~40


